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The Research and Development of 150kw Prototyping Wind + Solar Hybrid Renewable Energy Technology with Lithium Energy Storage for
Electricity Generation to Reduce Fossil Consumption (Case study: Provincial Electricity Authority of Toa -Island Surat-Thani Province)
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150 KW Wind + PV with Energy Storage in Lithium Battery
to Electricity for Island and Remote Areas
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Case 1: Utility Power + Bidirectional Interactive Inverter + PV on DC Bus + WT on AC bus
Supply Load
33kv 380 v E

Non Back up Loads

380/220 v

)

Utility OK, Up to 100kW Load

~380v ] ‘
120kW i
56Vdc |

___________ Interactive BDL
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TR 315 kva - Microg.ri

Controller Back up Load

Battery control output port
For programable backup load

100%

BMS for 4 options:- PV 50 kW % N,

1.20 kw e

2.40 kw \/ J  WT 100 kW
3.60 kw m

75%

4. Max 70-100kw

- 50%
256Vdc 55kWp -
SCB240200
256Vdc
71.7kWh x2 Banks
143.4kWh

=\ [- %4 PN 4
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Battery control output port
For programable backup load
BMS for 4 options:-

1.20 kw

2.40 kw

3.60 kw
4. Max 70-100 kw
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cp 0.3 / L '\\ e

0.9 -

0 4 - Theoretical High Speec

TurbineBlades 2] R{1235 Blades

Poly. (0)
| e Poly. (10
| emeee Poly. (20
e« == Poly. (30

= « + Poly. (45

tes in Cp = f () for the speed of air stream flow v = 7.1 m/s for the selected angl
rection of flow of the air stream and the direction of the rotor axis (0 to 45°).

Poly. (0)
| == — — Poly.(10)
......... Poly. (20)

< = Poly. (30)
— .= Poly. (45)
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Vertical Wind Turbines
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Special Airfoil Design
for low wind speed zone
" Airfoil R1235

Horizontal Wind Turbines
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= Green & Clean Energy

= Unlimited & Free Energy

= More Cost Effective

= Variable Speed, Pitch controlled

* DD, Permanent magnet synchronous

Annual Energy Production (AEP)

AEP [ MWh ]
N (&)
[*d o
o o

generator -
= Active yaw drive system S :
-l \ 50
= High reliability and low maintenance T T
[ ] f I Average Wind speed [m/s]
Control and Monitoring system roted Power [ 100K ® Lorm/s
M ngh AEP SWT Class il
Tip Speed Ratio | 6.5
" 5h-years warranty Rotor diameter | 24.2 m
Swept Area 459.7 m?2
Power curve Rotor RPM 54
130 o e
120 s:eed n Ndizs m/s
i:,g Hub Cast Steel
90 Material & .
— / Surface GFRP/Resin
80 _
= 0 7/ Treatment Urethane painting
T 60 Brakes Disc Brake, Pitch,
50 7 Yaw
40 . Active Electri
30 /,/ Yawing mcolt\c/)r ctric
i?, P Tower 30 m (Tubular)
0 —1 Design Life 20 yrs
0 2 4 6 8 10 12 14 16 18 20 Desi
Wind speed ( m/s ) Standard IEC61400-2, 23
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LEONICS.

APOLLO MTP-620 ia(EC)

280Ah LFP Battery Module

LFP Battery, High DC voltage Lithium battery for using in Energy Storage System (ESS) for
Microgrid, UPS application, or telecommunication.

Three Phase Grid Interactive Inverter

o Three phase bidirectional inverter with built-in

New model LiFePO4 battery, rellable and long lifatime.
High energy density, stable discharging stage, reduce the
service rate of the base station

Medule design. increase output power and capacity by seras
Support high rate discharging, high efficiency

Emironmentally friendly, wide operating temperature.
Comprehansive protaction functions (over voltage, undes
voltage, short circuit, reversa connection, overioad, over
current, high and low temperature, batancing, dormancy)
Intelligent design has functions of a remote test,
communication, control, and adjustment

RS5-485 interf

monitorng plattorm

can be connacted to a station

LED light ndication, the full vision of the operation

Match the previcus lead-acid battery switching power

supply system by adjusting the parameters such as

charging and discharging voltage

vhich are often cut of

Especially sustable for place

power and wind / solar base station

S12MSLF280

51MSLF280 256MSLF280 512MSLF280

51.2 Vdc

" A125°C 2 2°C 280 Ah, 14.34 K\Wh

Max. chargng cumrent 140 A 28
Chargng votage 5 2%
Max. charging voltage 2
DISCHARGING Max. decharging currant 28
fat 25"C) End of discharge woltage 1AV 220V
FRONT PANEL LED FRun, Alar 4 Run, Alarm
Commurnication ports RS-485
[ N olcnal . N
Oparaton switch yes Blfaclal

Connacton

PROTECTION Chargng tempeérature
TEMPERATURE Dischargng tempesratune
ENVIRONMENT Dparalng tempes alure
Stor leemiparature 25°C)

Redative humidity

output transformer
o Provide uninterruptible backup power to load when
utility grid line is not available
o Smart battery charging for small battery capacity
o Feeding excess energy back to grid line
¢ High efficiency > 95%
o Generator connected signal when generator has been
used as another source of system
¢ Special design for using at high grid fluctuation area
o User settable operation:
1. Excess PV energy back feed to utility line
2. No PV energy back feed to utility line, PV energy
only supply to backed-up and non-backed-up loads
o Battery temperature compensation (Temperature
sensor is not included)
¢ 1ISO 9001 and ISO 14001 certified factory
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